Abstract
Introduction
he family Endamoebidae was originally established by Calkins (1926) . The all member of Endamoebidae family (order: Amoebida) including: Endamoeba, Entamoeba , Iodamoeba and Endolimax are obligate symbiotic forms exception a species of Entamoeba, namely E. moshkovski found in sewage as free living amoeba but occasionally hosted by man (1, 2) .
The term of Entamoeba was applied by Casagrandi and Barbagallo (1895), for Entamoeba coli and Entamoeba histolytica in human that known formerly as Endamoeba coli. Endamoeba is a genus of Endamoebidae amoebas that infecting invertebrates. The genus of Entamoeba (Casagrandi & Barbagallo, 1895) has adapted to live as parasite or commensal in digestive tract of human and other mammals, amphibian, brides, fishes, reptiles, and some invertebrate animals (3, 4) . The genus of Entamoeba has applied and stable by the International Commission on Zoological Nomenclature in the late 1950s.
Only some species of Entamoeba are known to be potential pathogen and harmful, for example: E. histolytica (Schaudinn, 1903) sometimes invade the tissue of man and cause about 50 million cases of infections up to 100000 deaths per year worldwide (5, 6) .
The correct identification of Entamoeba from other genus of Endamoebidae family including; Endamoeba, Iodamoeba and Endolimax, is on the basis of nuclear structure of trophozoite and cyst. Species of Entamoeba possess a vesicular nucleus that has a small or large accumulated endosome (karyosome) at or near the center. The rest space of nucleus appears empty. Chromatin granules are arranged regular or irregular around internal membrane of nucleus. Exception E. gingivalis like group, almost the all member of Entamoeba, have produce cyst. The cysts contain of one to eight and rarely more nuclei, a few of chromatoidal bar are visible in cyst of some species by light microscopy.
Species of the genus Entamoeba have been divided to five groups based on the number of nuclei willing in mature cyst by Levin (3) .this groups are as follows:
A: species without cyst or E. gingivalis -like group.
B: species with one nucleate mature cyst or E. bovis -like group.
C: species with four nucleate mature cyst or E. histolytica -like group. D: species with eight nucleate mature cyst or E. coli-like group.
E: inadequately known species. The validity of this category was confirmed by using riboprinting method by Clark and Diamond in 1997 (5) .
This review is performed to provide an update list and some summarized information on Entamoeba species, which was identified by Levin's grouping.
The aim of this review article is introduction of Entamoeba species to medical and veterinary parasitologists.
Methods
Electronic and manual searches in international electronic databases and journals were conducted to find the related data reporting on human and animal Entamoeba species. The search covered the articles published up to the 2014. Electronic searching was performed in the international databases covering: ISI Web of Science, PubMed, Scirus, EMBASE, Scopus, Science Direct and Google Scholar.
The following key words: "Entamoeba" and "Endamoebidae" were used as a panel of key words. For more accuracy, the references of selected articles were checked.
The manual search was carried out in articles published in scientific journals, abstracts of scientific articles related to this topic presented at scientific congresses as well as two textbooks: "Amoebas" (7) and "Veterinary T Protozoology" (3) .The search restricted to English and Persian languages, repeated and unrelated cases were excluded. Taxonomy study, phylogeny data and new reports articles about Entamoeba were inclusion to study. Data were recorded and arranged based on the mature cyst morphology as the Levine grouping (3). The hosts, geographical distribution, habitat, pathogenicity of the all species and synonyms for some species were recorded.
Results
There are 5 valid species within the group of Entamoeba without cyst, 12 valid species within the group of one nucleated cyst producing Entamoeba, 19 valid species within the 4 nucleate mature cyst or E. histolytica -like group and 15 valid species were found within the group of 8 nucleated cyst producing Entamoeba. The others were invalid species or synonyms of accepted and reliable species exception 8 inadequately known species.
Totally 51 defined species of Entamoeba were found and recorded by the Levine 
Discussion
The number of nuclei in the mature Entamoeba cyst is a reliable criterion for Entamoeba taxonomy based on the morphological feature. The validity of this grouping was supported by molecular methods such as riboprinting and comparisons of full-length 16S-like rDNA sequences (5, 63) . Among all of the known Entamoeba species, only E. antilocapra in the Entamoeba species with one nucleate mature cyst group and 7 members of the Entamoeba with four nucleate mature cyst (E. histolytica, E. invadence, E. insoltia, E. ranarum, E. anatis, E. equi, E. nutalli) are pathogen (1, 3, 7, 9, 11, 21) and the others are commensal. E. histolytica, E. invadence, E. rananrum and E. anatis causes lethal infection in human, reptiles, amphibians and brides respectively and all of them belong to the Entamoeba species group with 4 nucleus per mature cyst. They have significant important to medicine and veterinary and economy world-wide. E. insoltia, E. equi, E. nutalli, E. antilocapra causes non-lethal mild dysentery.
There are no evidence for pathogenicity of the member of E. bovis and E. gingivalis-like groups, but these species are important to differential diagnosis. Entamoeba gingivalis, E. polecki, E. chattoni and E. dispar are zoonosis (5, 9, 15, 16, 48) . Some of the Entamoeba species with uncertain or doubtful status have been reported from human and animal infections. Many of them have not been generally accepted as a distinct species and may be atypical form or a synonym of known species, for example there are up to 14 synonyms for E. histolytica (26) . The members of other genus of amoeba have been misdiagnose as Entamoeba species for instance: E. williamsi after further studies was placed in other genera as "Iodamoeba butschlii" (7) . Nevertheless, there are some unknown true species of Entamoeba that available information on the morphology, hosts, pathogenicity and distribution of them are still very limited and more considerable investigation will be needed in order to clarify the status of them.
Conclusion
At least eight species of Entamoeba are known as human commensal or parasite. The number of Entamoeba species has continuously increased. The most recent species is E. bangladeshi that identified in human in 2012. Using of molecular tools can increase our knowledge about member of Endamoebidae family.
